INTRODUCTION
A detailed study of the cilia associated with the gills of lamellibranch molluscs has been made by Gibbons (2) . In a more recent study, Satir (4) examined in detail the structure of the distal tips
B R I E F N O T E S
of cilia in these molluscs. During a study of the morphology of the rectal gut of the lamellibranch mollusc Tapes watlingi, cilia similar to those described by Gibbons (2) were observed lining the lumen . These cilia were, however, modified at the tip . The most notable feature of the modification FIGURE 1 Glancing section through the cilia lining the lumen of the rectum in Tapes. The tips of the cilia are to the right of the micrograph and show modifications of the plasma membrane . X 12,000 . Inset : At the distal end of the cilia the normal round profile (cp) is lost, and a more rectangular and granular structure occurs (cd) . X 70,000 .
was fusion of the cytoplasmic leaves of the plasma membrane .
MATERIALS AND METHODS
Live specimens of Tapes watlingi were dissected, and 1-mm lengths of the rectal gut were dropped into 170 osmium tetroxide buffered to pH 7 .4 with Veronal-acetate . The material was fixed for 30 min, dehydrated, and embedded in Araldite . Thin sections stained in lead citrate and uranyl acetate were examined in an Hitachi Hu 1 lb electron microscope .
RESULTS
Examination of the basal bodies and the rootlets of the cilia, and of the proximal part of the ciliary shaft, clearly showed the cilia to have a typical structure with a 9 + 2 filament arrangement . The structural appendages of these filaments and the associated subunits were identical with those described by Gibbons (2), as was the unit membrane structure of the plasma membrane of the cilia . The combined width of the three leaflets of the unit membrane was, on the average, 85 A .
Toward the tip, the typical round profile of each cilium became roughly rectangular . The long side of the rectangle was parallel to an imaginary line drawn through the centers of the central filaments . The ground cytoplasm of this region of the cilia became slightly more granular and electron-opaque . The tips of the cilia were modified such that large areas of plasma membrane were present ( Fig . 1) . At high magnifications the modification of the tips of the cilia was seen to be due to the pinching off of large areas of plasma membrane, with subsequent fusion of the cytoplasmic leaves of the unit membrane structure (Fig . 2) . Generally, as in Fig . 2 , only the very tips of the cilia, where the 9 + 2 arrangement was reduced, showed this modification . This was not always the case, since sometimes the rectangular and more granular level of the cilia was also involved . However, the modifications never occurred in the proximal regions of the cilia . The pinched-off and fused portions of the plasma membrane formed very complex patterns which were very difficult to interpret in thin sections . Figs . 3, 4 , 5, and 6 illustrate a number of these patterns . Structures of a closed-ring type (Fig . 3) were most difficult to interpret . Those of the type illustrated in Fig . 4 could be best explained by an invagination of the cilium into itself at a level lower or higher than the plane of cut and subsequent fusion of the cytoplasmic leaves of the unit membrane . Figs . 5 and 6 show structures superficially resembling myelin . In Fig. 5 the layers of membrane are formed around a cilium ; this pattern was present in about I % of the cilia . In Fig . 6 the layers of the unit membrane form a closed-ring structure, although the unit membranes could not be traced throughout the complex pattern .
Measurements of the unit membranes and of the pairs of unit membranes forming a five-layered FIGURE 2 Section through the tip of a cilium to show pinched-off plasma membrane and fusion of inner cytoplasmic leaves . X 75,000 . FIGURE 5 Concentric layers of unit membrane around a cilium in transverse section ; apparently, the whorls of unit membrane are formed by the cilium itself . X 110,000.
FIGURE 6 Concentric whorls of plasma membrane similar to those in Fig . 5 , but in this case apparently enclosing extracellular space . X 75,000 . structure make it clear that the cytoplasmic leaves of the unit membrane have fused and not merely become apposed . In the case of the layered membrane structures, it should be noted that fusion of both cytoplasmic and external leaves of the unit membrane occurred, as in myelin (3) . In the present case, however, each opaque layer of the structure was of the same density and opaqueness . There was no indication of fusion or interweaving between the plasma membranes of adjacent cilia . DISCUSSION It seems unlikely that the modifications described here are fixation artifacts, since the preservation of the tissue as a whole and of the cilia themselves was good ; and furthermore, similar modifications could be demonstrated with aldehyde fixation although the detail of the structures was not so clearly resolved . The rectal function of molluscs involves both muscular and ciliary action, dependent on the class (see Campbell and Burnstock for review [1] ) . The rectum of Tapes is muscular as well as being ciliated . The function of the modifications of the cilia described here is obscure, but the large increase in the area of plasma membrane may be significant .
The modifications are interesting, however, in that they represent, together with myelin, the only situation so far described in which there is large scale fusion of the cytoplasmic leaves of the unit membranes (as opposed to fusion of the external leaves as in tight junctions) . They differ from myelin in that there is no increase in the electron opacity of the cytoplasmic leaves of the unit membrane in the areas where they fuse . This difference in the fusion of the cytoplasmic leaves compared to the external leaves was used by Robertson (3) as evidence for chemical differences in the two opaque leaves of the unit membrane in myelin . This may indicate a basic difference in the plasma membrane structure between the two cell types involved .
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